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ABSTRACT Psoriasis is a chronic inflammatory skin disorder associated with
increased cardiovascular risk. Aim of this work was to evaluate the association
between psoriasis and chosen cardiovascular risk factors, echocardiographic pa-
rameters, and carotid intima-media thickness.

A total of 50 patients with psoriasis and 50 controls were enrolled in the study.
Psoriasis area severity index was calculated in the study group. Systolic and dia-
stolic blood pressure, body mass index, waist circumference, lipids, fasting glu-
cose, and D-dimer levels were assessed in all patients. In addition, echochardio-
graphic parameters and carotid intima-media thickness were measured.
Patients with psoriasis had higher blood pressure (P=0.001), elevated triglycer-
ides (P=0.0218), lower high-density lipoprotein cholesterol (HDL-C) (P=0.0014),
elevated D-dimer levels (p=0.0009), and were more frequently overweight
(P=0.0198) in comparison to controls. There were no differences in echocardio-
graphic parameters and carotid intima-media thickness between the psoriasis
and control groups. Moreover, a positive correlation between psoriasis area se-
verity index and blood pressure was observed (P=0.0088).

The study confirmed that psoriasis is associated with increased cardiovascular
risk. The association between psoriasis, intima-media thickness, and echocardio-
graphic parameters should be evaluated in large prospective studies.
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INTRODUCTION

Psoriasis is one of the most common chronic skin
disorders. It affects around 2.2-4.6% of the United
States (US) population and is even more frequent in
Scandinavian countries (1,2). Unfortunately, there are
no available data concerning the prevalence of pso-
riasis in Poland, but it is estimated that it may affect
approximately 2% of the population.

Despite intensive scientific efforts, the pathogen-
esis of psoriasis has not been fully understood. It has
been postulated that psoriatic lesions may be the ef-
fect of complex genetic,immunological, and environ-
mental interactions. Many clinical trials have proven
that psoriasis may be classified as a chronic inflam-
matory systemic disease. It has been shown that the
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inflammatory process in psoriasis is not limited only to
the skin but may also significantly affect other organs,
including the cardiovascular system (3,4). Chronic in-
flammatory process in this disorder may have a signif-
icant impact on the heart and blood vessels, affecting
cardiovascular risk. It has been found that psoriasis
may be associated with hypertension (5), obesity (6),
dyslipidemia (7,8), diabetes, (9) and depression (10).
In addition, some studies have reported increased
carotid intima-media thickness (IMT) in patients with
psoriasis in comparison with healthy controls (11). To
our knowledge, few studies on IMT in psoriasis have
been conducted so far in a Polish population.

Aims

The aim of the study was to assess the prevalence
of chosen cardiovascular risk factors and biochemical
parameters together with echocardiography and ca-
rotid IMT measurements in patients with psoriasis.

PATIENTS AND METHODS

A total of 50 Caucasian patients with plaque pso-
riasis and 50 controls matched for age, sex, and so-
cioeconomic status were recruited from the region of
Northern Poland forasingle-center study. Participants
of the study group were selected from the population
of patients treated or consulted at the Dermatology
Department over a period of 24 months.

There were 23 women and 27 men in the psoria-
sis group aged, 28 to 56 years (mean age + Standard
Deviation (SD): 42.4+7.8 years). Mean severity of pso-
riasis assessed using the Psoriasis Area Severity Index
(PASI) was 22.4+9.2 (range: 12.4-45). Psoriasis dura-
tion time was 2 to 48 years (mean: 20.4 years). The
beginning of the disease was calculated with regard
to time in which onset of typical psoriatic skin lesions
confirmed by a dermatologist occurred. The inclu-
sion criteria were: severe plaque psoriasis diagnosed
at least one year prior to recruitment, PASI of more
than 10, the percentage of Body Surface Area (BSA)
affected by psoriasis of more than 10, no psoralen
combined with ultraviolet A (PUVA), methotrexate,
cyclosporine, acitretin, or other anti-inflammatory
agents at least 6 months prior to recruitment. The
exclusion criteria were: pustular, guttate, or erythro-
dermic psoriasis, psoriatic arthritis (PsA) confirmed
by a rheumatologist — patients with significant joint
symptoms or other symptoms which may indicate
PsA (i.e. dactylitis or enthesitis) were also excluded, as
well as patients with a history of biologic treatment,
patients with concomitant inflammatory skin disor-
ders other than psoriasis, significant cardiovascular
disease (confirmed coronary artery disease, heart
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failure, and valvular heart disease), confirmed dia-
betes, hypertension, dyslipidemia, or other chronic
systemic diseases, and active cigarette smoking or
history of smoking less than 5 years prior to recruit-
ment. The control group consisted of 50 individuals
(25 men and 25 women aged 30 to 50 years; mean
age: 40.5+7.4 years) with no skin disorders, who were
recruited from the study members’ neighborhood
or workplace due to similar socio-economic status
(education, income, lifestyle) and were not related to
the patients with psoriasis. Individuals with diabetes,
hypertension, lipid disorders, chronic inflammatory
diseases, and active cigarette smokers were excluded
from the control group. In order to confirm control
group was representative of the Polish population
in terms of anthropometric measurements, blood
pressure, and chosen biochemical markers associ-
ated with cardiovascular risk factors, it was compared
with the NATPOL (12) study population of 1113 pa-
tients (523 women and 590 men, aged 30-55 years,
mean age: 42.1+7.7 years). Physical examination with
weight measurement, blood pressure, body mass in-
dex (BMI), and waist circumference measurements,
blood samples including serum lipid levels, fasting
glucose, and D-dimer level were assessed and com-
pared in both analyzed groups. Dermatological ex-
amination with PASI score and BSA was performed in
patients with psoriasis, while a total body skin exam
was performed in the control group.

In addition, echocardiography, including left
ventricular end-diastolic diameter (LVEDD), left ven-
tricular end-systolic diameter (LVESD), intraventricu-
lar septum diastolic diameter (IVSd), posterior wall
diastolic diameter (PWd), and left ventricular mass
(LVM), was performed. Moreover, IMT of both com-
mon carotid arteries was measured using a 7.5/5.5
MHz linear array transducer in both groups. IMT mea-
surements were obtained with the patient lying in
the supine position and with the neck rotated to the
opposite side of the examination. IMT was assessed
using three different angle views for each carotid ar-
tery: transversal, longitudinal posterolateral, and an-
terolateral. We performed three IMT measurements
for each near and far wall. A carotid IMT=0.9 mm was
considered subclinical atherosclerosis. All patients
gave informed written consent before entering the
examination. The study was approved by the Local
Bioethics Committee (NKEBN/358/2010).

Statistical analysis was performed using STATIS-
TICA 10.0 software. Quantitative variables were pre-
sented as mean or median value, Standard Deviation
(SD), and 95% confidence interval (Cl), while qualita-
tive variables were presented as numbers and per-
centages. The Fisher exact test, Student t-test, x’ test,
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Mann-Whitney test, and Kruskal-Wallis test were used
for comparisons of categorical and continuous vari-
ables. For sample sizes less than 5, Yate’s correction
for continuity was used. The significance level for all
tests was considered to be P<0.05.

RESULTS

Overall characteristics of the study groups are
presented in Table 1. Mean BMI was insignificantly
higher in patients with psoriasis in comparison to
controls and the NATPOL study group. There were
no differences in BMI between the control group and
the NATPOL study. The majority of the patients with
psoriasis (70%, n=35) had a high BMI score with 32%
(n=16) cases of overweight patients and 8 (n=16%)
cases of obesity. In addition, mean waist circumfer-
ence was significantly lower in the control group
when compared to the psoriasis group and NATPOL
study (Table 1). Mean systolic blood pressure (SBP)
was significantly higher in the psoriasis group when
compared to controls and the NATPOL study popu-
lation (Table 1). In addition, diastolic blood pressure
(DBP) was also significantly higher in patients with
psoriasis in comparison with controls and the NAT-
POL population. DBP was also significantly higher
in the NATPOL population in comparison with the

Table 1. Characteristics of the analyzed groups

control group (Table 1). Hypertension was observed
significantly more often in patients with psoriasis in
comparison with the control group and the NATPOL
population. There were no statistically significant dif-
ferences in the prevalence of hypertension between
controls and the NATPOL study group. Hypertension
was diagnosed in 66% patients with psoriasis (n=33),
in 20% of controls (n=10), and in 32.3% of the pa-
tients in the NATPOL study (n=358). There were no
significant differences in total cholesterol and low-
density lipoprotein (LDL) cholesterol level between
the analyzed groups (Table 1). Mean triglycerides
levels were significantly higher in patients with pso-
riasis in comparison with controls and the NATPOL
population. Moreover, HDL cholesterol levels were
also lower in patients in comparison to the control
group and the NATPOL population (Table 1). There
were no differences in the fasting glucose levels be-
tween patients with psoriasis and the control group
(Table 1). D-dimer levels were significantly higher in
the population of patients with the analyzed derma-
tosis (Table 1). There were no significant differences
in echocardiographic findings between the psoriasis
and control groups. In addition, we did not observe
any differences in IMT between the analyzed groups
(Table 2). Moreover, a positive correlation between

Psoriasis (n = 50) Controls (n = 50) NATPOL study (n =1113) P value
Age (years) 42.4+7.8 40.5+7.4 42.1+7.7 NS
Men (n, %) 27 (54) 25 (50) 590 (53) NS
BMI (kg/m?) 29.6x7.1 26.2+4.1 26.5+4.7 NS
i H 1p—
Waist circumference 101.8416.4' 84.8+10.8'2 101.8+16.42 p=0.0198
(cm) NS
1p—,
SBP (mmHg) 139.9+£17.5 124.1£12.5'2 129.4+17.82 P_?’\'IOSOO]
'P=0.0001
1 1,2 2
DBP (mmHg) 88.8+11.1 78.4£8.3 82.6+10.9 2p=0.0183
Glucose (mg/dl) 96.0+17.1 91.7+8.9 93.5+24 NS
TC (mg/dl) 211.9451.3 203.8+36.2 204.7+£39.5 NS
P=0.0272
TG (mg/dl) 180.0+187.0' 119.6+57.9'2 130.3+101.32 '0.0218
*>0.05
LDL-C (mg/dl) 131.8+40.6 124.9+34.4 129.3+£32.0 NS
P=0.0022
HDL-C (mg/dl) 45.5+£12.5 54.9+15.8'2 50.2+14.0? '0.0014
2>0.05
D-Dimer 22.9+10.1 22+8.7 - P=0.0009

Data are presented as mean + Standard Deviation.

BMI: body mass index; DBP: diastolic blood pressure; HDL-C: high density lipoprotein cholesterol; LDL-C: low density lipo-
protein cholesterol; PASI: psoriasis area severity index; SBP: systolic blood pressure; SD: standard deviation; TC: total choles-
terol; TG: triglycerides; NS: not significant
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Table 2. Echocardiographic parameters and carotid intima-media thickness measurements in the analyzed

groups
Psoriasis Controls P value
LVM (g) 216.01£87.23 188.62+58.40 P=0.2440
LVMI (g/m?) 108.35+39.78 97.51+27.20 P=0.2806
RWT 0.38+0.07 0.38+0.08 P=0.9402
RWTc 0.41+0.07 0.39+0.07 P=0.2994
LVEDD (mm) 49.2+£55 48.3+44 P=0.6075
LVESD (mm) 28.8+5.7 29.1+4.2 P=0.4928
IVS (mm) 10.8+2.3 9.9+1.9 P=0.0589
PW (mm) 9.3+1.8 9.0+1.8 P=0.5106
LVEF (%) 63.7+6.1 65.7£5.5 P=0.0767
IMT-R (mm) 0.58+0.10 0.56+0.11 P=0.3447
IMT-L (mm) 0.58+0.11 0.57+0.08 P=0.6673

Data are presented as mean + Standard Deviation.

IMT-L: intima-media thickness-left side; IMT-R: intima-media thickness-right side; IVS: intraventricular septum; LVEDD: left
ventricular end diastolic diameter; LVEF: left ventricular ejection fraction; LVESD: left ventricular end systolic diameter;
LVM: left ventricular mass; LVMI: left ventricular mass index; PW: posterior wall; RWT: relative wall thickness; RWTc: relative

wall thickness after correction

systolic and diastolic blood pressure and psoriasis
severity measured using PASI score was found (SBP:
r=0.65, P=0.0001; DBP: r=0.42, P=0.0027).

DISCUSSION

The results of many recent clinical and epidemio-
logical trials confirm that psoriasis is not only limited
to the skin but may also affect other tissues and or-
gans, including the cardiovascular system. Several
studies have shown that the incidence of cardiovas-
cularrisk factors is more frequent in patients with pso-
riasis (13,14). Fleming et al. (15) and Szponar-Bojda et
al. (16) have reported that abnormal BMI values were
significantly more often observed in this disorder. In
our study, obersity evaluated by using BMI was also
insignificantly more common in patients with pso-
riasis in comparison with controls. It is still not clear
whether increased weight is a psoriasis risk factor or
whether it appears as a consequence of the disease.

Szponar-Bojda et al. studied a Polish population of
patients with psoriasis, showing that hypertension is
more frequent in psoriasis (16). In this study, 40.17%
of subjects with this disease had elevated blood
pressure. Both systolic and diastolic blood pressure
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were significantly higher in comparison to controls
(P=0.0004, Z=3.47 and P=0.036, Z=2.09, respective-
ly). We also observed elevated blood pressure in the
studied population. Both systolic and diastolic blood
pressure were elevated significantly more often in
comparison to the control group (66% vs. 30%). The
correlation between hypertension and psoriasis is
not well documented. It is believed that the chronic
inflammatory process might be responsible for el-
evated blood pressure. Huskic et al. found that pa-
tients with psoriasis had a higher concentration of
tissue angiotensin-converting enzyme in compari-
son to healthy controls (4.14U+0.34 vs. 1.86U+0.16,
respectively) (17).

Lipid elevation is a well-known cardiovascular risk
factor. There are hardly any data concerning hyperlip-
idemia in psoriasis in the Polish literature. Consistent
with another study (18), we found significantly el-
evated triglycerides and lower HDL cholesterol levels
in the analyzed group. Interestingly, in another study
on a Polish population no differences in lipids except
for increased HDL in patients with psoriasis were ob-
served (19). The association between psoriasis and
hyperlipidemia is not fully understood. It is possible
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that the elevated cholesterol level may be a result of
chronic inflammation with the decreased antioxidant
activity that typically occurs in this dermatosis. On
the other hand, cyclosporine and acitretin used in the
psoriasis treatment may also lead to hyperlipidemia.

We found no significant differences in the fasting
glucose level between analyzed groups. The results
of the studies on glucose metabolism abnormalities
in patients with psoriasis are conflicting. This may be
explained by implementation of different diagnos-
tic tools in various studies. Some scientists used the
homeostasis model assessment of insulin resistance
(HOMA-IR). Janusz et al. (20) analyzed a group of 42
patients with psoriasis with a negative history of car-
diovascular diseases. Interestingly, they observed
both increased insulin levels and HOMA-IR in patients
with psoriasis in comparison with controls. The prev-
alence of increased fasting glucose in patients with
psoriasis may be also associated with other common
comorbidities found in this dermatosis: increased
body weight and hyperlipidemia.

We also observed significantly elevated D-dimer
levelsin the study group. D-dimer is a novel cardiovas-
cular risk factor and as such has been only analyzed
in a few studies concerning psoriasis. Arias-Santiago
et al. (11) have reported significantly increased level
of acute phase parameters including D-dimer in 72
patients with psoriasis in comparison to 61 controls.
This study has demonstrated that increased levels of
fibrinogen and other acute phase parameters such as
D-dimer may be associated with development of ca-
rotid atheroma plaques in psoriasis.

There are insufficient and conflicting data con-
cerning echocardiographic parameters in psoriasis.
Atas et al. (21) reported no significant differences be-
tween patients with psoriasis and controls regarding
echocardiographic assessment of the left ventricle.
Similarly to our results, the left ventricular mass in-
dex (LVMI) was insignificantly higher in the psoriasis
group in comparison with controls (90.2+12.7 g/m?vs.
86.1+£15.2 g/m?; respectively). In another study (22),
however, the authors observed a significantly higher
incidence of left ventricular hypertrophy, wall motion
abnormalities, and diastolic dysfunction in patients
with psoriasis. In addition, Shang et al. (23) reported
significant abnormalities in echocardiographic pa-
rameters in patients with psoriatic arthropathy. It is
believed that the observed changes in this group
may be the result of a more intensive inflammatory
process and higher cardiovascular risk which is asso-
ciated with it.

Increased carotid IMT is currently recognized as
a cardiovascular risk factor. We found no significant

differences between carotid IMT in patients with
psoriasis and healthy controls. IMT, however, was
found to be increased in various studies concerning
psoriasis. Shahidi-Dadras et al. (24) have recently re-
ported significantly higher carotid IMT in compari-
son to healthy controls (45% vs. 6.7%, P<0.0001). In
addition, Robati et al. (25) observed that IMT in 60
patients with psoriasis was significantly higher than
in the control group (0.65 mm vs. 0.43 mm, respec-
tively, P<0.0001). On the other hand, a Dutch study
(26) revealed no differences in IMT between 262 pa-
tients with psoriasis and controls. Lack of observed
significant changes in carotid IMT in our study may
be explained by the fact that the mean age in the
study population was 42.4+7.8 years. Enrollment of
older patients would likely have an impact on the
statistical significance of IMT.

Furthermore, we found a positive correlation
between psoriasis severity assessed by PASI score
and blood pressure. On the other hand, we did not
observe any correlation between PASI and obesity,
lipid disorders, or diabetes, even though there have
been such reports in large studies (5). Similarly to
Balci et al. (27) we found no correlation between
PASI and IMT. The majority of studies, however, re-
vealed a positive correlation between PASI score
and IMT (28,29).

Our study had several limitations. We did not
have enough data concerning methotrexate ther-
apy in the analyzed population of patients with
psoriasis. This medication is currently widely used
in the treatment of psoriasis in Poland. It has been
shown that chronic treatment with methotrexate
may reduce cardiovascular risk (30). Additionally,
the study group was relatively small, but so far there
have been no large multicenter studies on this issue
in Poland. There is also no Polish registry covering
patients with all types of psoriasis. Furthermore, it
seems that the inclusion of other cardiovascular risk
factors, such as high sensitivity C-reactive protein, in
future studies may improve our knowledge of the
Polish population of patients with psoriasis.

CONCLUSION

In conclusion, our study confirmed that patients
with severe psoriasis have higher risk of arterial hy-
pertension and increased waist circumference in
comparison to the healthy population. Only blood
pressure correlated with PASI. The association be-
tween psoriasis, IMT, and echocardiographic pa-
rameters should be evaluated in large prospective
studies.
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